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Background:  Although quantitative modeling of the mitral valve has been described, similar analysis of the aortic valve (AV) is lacking. We present 
a novel technique for quantitative AV modeling using real-time three dimensional echocardiography (Rt-3DE).
Methods:  Rt-3DE images of 4 patients undergoing transesophageal echocardiography (TEE) for reasons unrelated to AV were analyzed. The aortic 
root and the annulus were segmented at end diastole using a 36 point rotational template. AV leaflets and the coaptation zone were segmented in 
parallel cross sections at 1mm intervals along each coaptation line. Custom algorithms were used to generate fully quantitative, 3D models of the AV 
(Figure). Standard and unique parameters were derived and compared with 2D TEE measurements.
Results:  Mean annular, mid sinus and sinotubular junction (STJ) area was 4.1 ± 0.6, 7.4 ± 1.1 and 4.1 ± 0.7 cm2 respectively. Mean non-coapted 
(load bearing) area of the left, right and non-coronary leaflets was 1.9 ± 0.2, 1.6 ± 0.3 and 1.6 ± 0.3 cm2 respectively. Mean difference in annular, 
mid sinus and STJ diameters derived from 3D models and 2D measurements was 2.2 ± 1.4, 2.4 ± 1.7 and 1.6 ± 1.1 mm respectively.
Conclusions:  Accurate, high resolution models of the aortic root were generated. These models can be subjected to finite element analysis for 
estimation of valve stress. The technique allows for detailed anatomic AV analysis that will lead to better characterization of pathology and guide 
decision making and assessment for AV repair. 
